$x^\prime(t) = -\alpha[1 - \mid x(t) \mid^2]R(\theta)x(t - \tau)$の星形周期解について(定性的微分方程式論とその応用) by 原, 惟行
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Theorem A [$1:\mathrm{p}\mathrm{p}.341\sim 348$ , Th.4.2 and Th.5.2]
$\alpha>\frac{\pi}{2}\Rightarrow(1.1)$ (1.2) non-zero periodic solution .
Theorem A .





$x=$ , $\alpha\in R$ , $R(\theta)=$ $(\theta\neq 0)$ ,
$|X|^{2}=x^{2}+y^{2}$ . (2.1) .
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1 (2.1) Theorem A ?
$i.e$ . $\alpha>\frac{\pi}{2}-|\theta|>0\Rightarrow$ (2.1) non-zero periodic solution ?
Proposition 1 .
Proposition 2 [2] $y’(t)=-\rho R(\theta)y(t-1)$ $\Leftrightarrow 0<\rho<\frac{\pi}{2}-|\theta|$ .
Proposition 2 .
Proposition 3 $\rho=\frac{\pi}{2}-|\theta|>0$ $y’(t)=-\rho R(\theta)y(t-1)$ ( )
.









( ) . .
Theorem 1 $\alpha>\frac{\pi}{2}-|\theta|>0\Rightarrow(2.1)$ non-zero periodic solution .
1 .
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2 $\alpha>\frac{\pi}{2}-|\theta|>0$ (2.1) (2.2) ?




$t_{0}=0$ , 1 $\psi(t)=0\phi(t)=1-\epsilon$ $for-l(\epsilon>0 \text{ }+\text{ })t\leq$
$t\in[0,1]$
$\frac{dy}{dx}=\frac{\sin\theta}{\cos\theta}=\tan\theta$
$A=(1-\epsilon, 0)$ $\theta$ .
$\alpha$ (2.1) A
$\mathrm{B}$ 1 $\alpha$
AB A $\mathrm{B}$ . $\mathrm{B}$ $x^{2}+y^{2}=1$
$\mathrm{B}$ $0$ . ( $x^{2}+y^{2}=1$
critical point $\mathrm{B}$ $x^{2}+y^{2}=1$ .)
. $\mathrm{B}$ 1
$\mathrm{B}$ $\theta$ $\mathrm{B}\mathrm{C}$ $\mathrm{B}$ $\mathrm{C}$
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A $\mathrm{k}$ A
$\exists_{m}\in N$ : $k(\pi-2\theta)=2\pi m$ $\mathrm{m}$
.
$\theta=\frac{\pi}{n}$
$k( \pi-\frac{2\pi}{n})--2\pi m$ . $i.e$ .
(2.3) $k= \frac{2nm}{n-2}$ .
. $\mathrm{n}$ (2.3) $m$ .








(i) $\alpha 0\geq\alpha>\frac{\pi}{2}-|\theta|\Rightarrow(2.2)$ 1 (2.1) – .
(ii) $\alpha>\alpha_{0}\Rightarrow$ (2.2) (2.1) B\exists \Re . \theta
$=\underline{\pi}$ ( $\mathrm{n}$ ) Y (2.2)
(2.1) (2.3) $\mathrm{k}$- . (
$(\phi(t), \psi(t))$ \mbox{\boldmath $\phi$}2(0)+\psi 2(0) $<1$ )
Conjecture illustrate (2.1) .
1. $\alpha=1.13,$ $\theta=\frac{\pi}{7}$ 2. $\alpha=2,$ $\theta=\frac{\pi}{7}$







$\Leftarrow$ 5. $\alpha=5,$ $\theta=\frac{\pi}{7}$
$\emptyset(t)=0.9-t$
$\psi(t)=1.5\sin(20t)$
. $\alpha=\perp\cup,$ $\sigma=\overline{3}$ .
$($ . $\alpha=\perp\cup,$ $\sigma=.\overline{4}$






10. $\alpha=10,$ $\theta=\frac{\pi}{10}$ 11. $\alpha=10,$ $\theta=\frac{\pi}{35}$
$\phi(t)=0.999,$ $\psi(t)=0$ $\phi(t)=0.999,$ $\psi(t)=0$
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